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Abstract 
 
Healthy sleep promotion is a significant challenge that has nowadays become a strategic 
priority in the health care system, by the reason of severe outcomes for children’s devel-
opment and risk of chronic diseases. Behavioral sleep hygiene recommendations for chil-
dren are alternative interventions intended to promote healthy sleep.  
  
When taking into account health promotion from a modern prospect, it is relevant to 
consider the impact of the rapid, global digital development that is forming nowadays’ 
society. Technological developments have led to the growth of the mobile health, and 
particularly health applications, that offer wide opportunities for promoting sleep. Mo-
bile application OnniWay is a digital tool for teachers, facilitating children’s health pro-
motion by establishing lifelong holistic, healthy habits, through fulfilment of the daily 
micro-actions. Creating healthy habits in children lead to the positive behavioral change, 
that can improve health and well-being of children and significantly prevent the risk of 
chronic conditions. 
 
This study was aimed to promote sleep health within primary school children by utilizing 
modern mobile application OnniWay. Accordingly, this thesis was based on the practice-
based methodology, supported by the latest theoretical knowledge regarding sleep hy-
giene, health promotion and mobile health. The practical section of the thesis was imple-
mented through the development of the sleep promotion product. This product comprised 
three mini lessons teaching children different relaxation exercise techniques to calm the 
body and mind at bedtime and establish long-lasting healthy sleep habits. The product 
was designed to apply modern resources and technology, to contribute distribution to 
multiple demographics.  
 
In conclusion, sleep promotion in schools is an essential topic to address. The sleep pro-
motion product was successfully released by the OnniHabit company and is ready to 
utilize in schools. Further research regarding evaluation of the product effectiveness in 
children’s sleep promotion might be needed. 
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1 INTRODUCTION 
Sleep is crucial for the health, well-being and development of children, becoming a 
significant call for action in the nowadays society (Gruber et. al. ... 2016, 88-89). Sleep 
health can be defined as “multidimensional pattern of sleep-wakefulness that promote 
physical and mental well-being", and it incorporates the following potential domains 
that are recognized as predictors of health outcomes: duration (the amount of sleep 
received in 24 h), timing (the time of sleep within he 24h), continuity (an ability to fall 
asleep and come back to sleep when awaken without need), sleepiness/ alertness (an 
ability to preserve thoughtful wakefulness), regularity (constancy of sleep and wake 
times), quality (personal assessment of “good” or “poor” sleep) and rhythmicity (gen-
eral circadian rhythm pattern) (Buysse 2014, 9; Wallace et. al. … 2018, 1-15). 
 
This concept can be applied for children based on the scientific studies concerning 
negative outcomes of children having poor sleep quality and/or not enough sleep due 
to the irregularity of the sleep mode. According to statistics, more than 33% of primary 
school children have significant sleep problems (Mindell & Owens 2015, 2). Literature 
data indicate that poor sleep in 6-12 years old children can result in the increased risks 
of chronic diseases, obesity and emotional dysregulation, including signs of anxiety 
and depression. Likewise, it can lead to behavioral problems such as impaired social 
functioning, hyperactivity and irritability, cognitive issues, including memory deficit 
and learning problems, and disrupted family functioning (Kopasz et al. ... 2010, 167; 
Bub, Buckhalt & El-Sheikh 2011, 1505; O’Brien et al. ... 2011, 652–658; Volsko & 
Barnhart 2018, 260).  
 
Irregular and insufficient sleep in children can be partially influenced by poor sleep 
hygiene (Mindell, Li, Sadeh, Kwon & Goh 2015, 717-722; Brambilla et al. …  2017, 
1-7). Sleep hygiene comprises a set of behavioral practices and environmental recom-
mendations, daytime activities and sleep routine, aiming in healthy sleep promotion 
(Irish, Kline, Gunn, Buysse, & Hall 2015, 23). Promotion of sleep hygiene is consid-
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erably essential as it helps children to maintain regular sleep routine during the week-
days and the weekends, and to avoid sleep loss. Accordingly, a bedtime routine com-
prises calm and relaxing activities aimed to prepare children to fall asleep (Allen, How-
lett, Coulombe & Corkum 2016, 1-2).  
 
Mobile health and particularly health applications offer wide possibilities in healthy 
sleep promotion and have a growing population demand due to their modern approach 
(Lee-Tobin, Ogeil, Savic & Lubman 2017, 1349–1351). Mobile application OnniWay 
is a digital tool for the primary school teachers, intended to promote children’s health 
and well-being through the performance of the daily micro-actions, leading to the pos-
itive behavioral change.  
 
This thesis presents the review of the latest literature associated with the sleep hygiene, 
health promotion and mobile health, and describes the process of developing sleep 
promotion product for the OnniHabit company. The product consists of three practical 
micro-actions on healthy sleep, for use by the teachers in educating children about 
sleep hygiene. The sleep promotion product is emphasizing on the relaxation exercise 
techniques aiming to calm children’s bodies and minds at bedtime for better sleep.  
2 AIM AND OBJECTIVES 
The aim of the thesis is to promote sleep health within primary school children using 
modern mobile application OnniWay.  	
  	
The objectives of the thesis are the following:  	
  	
To review the latest theoretical knowledge regarding sleep hygiene, health promotion 
and mobile health. This shall also comprise the discussion concerning promotion of 




   
 
To create a sleep hygiene product for OnniWay Application. The product consists of 
three progressive mini lessons, that include contact teaching and home performance of 
the daily micro-actions.  	
3 THE BASICS OF SLEEP HYGIENE 
 
Sleep can be defined as natural, periodic state of immobility, when the person is rather 
unaware of the environment and not reacting to external stimuli. It is known that sleep 
is an active psychological process inside the brain, which is strongly regulated and 
controlled. During the sleep, almost all voluntary muscles become inactive and meta-
bolic rate is diminished (Westcombe & Green 2012, 18).  People spend approximately 
one third part of their life asleep. Babies and children need more sleep time, and as 
they grow up, the sleeping pattern becomes 7-8 hours per night. Even though subjec-
tive sleeping time persists rather constant with aging, it has been studied that sleep 
efficiency and total duration of night sleep is becoming less with the age (Bixler 2009, 
3-6). Proper sleep is needed for people’s optimal everyday performance, general health 
and well-being (Cappuccio, Miller & Lockley 2018, 5). 	
3.1 The Health Impact of Poor Sleep 
Sleep loss leads to a large variety of consequences, including cognitive impairment, 
mood swings and inadequate hormone rhythms. After the loss of sleep, there is a re-
bound process, which assumes that sleep loss leads to the growth of homeostatic com-
pensatory. Therefore, sleep is necessary for the brain function. Diseases such as fatal 
insomnia, which is almost complete absence of sleep leads to an early death. Scientific 
research has demonstrated, that decrease of sleep leads to worsening of memory and 
learning processes, and consequently sleep can be decisive to neuronal plasticity (Wil-
son & Nutt 2013, 1). Insufficient sleep is a risk factor and an important correlate of the 
leading non-communicable diseases (Liu et al. … 2013, 84). Short duration of sleep is 
a significant risk factor for developing hypertension and for cardiovascular related 
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mortality, while longer duration sleep is associated with non-cardiovascular related 
mortality (Ferrie et al. ... 2007, 1662–1666).   	
 	
Different studies have found the connection between the poor sleep and asthma, high 
blood pressure, arthritis, diabetes, stroke as well as obesity (Grandner, et al. … 2011, 
463; Vishnu, Shankar & Kalidindi 2011, 1). For example, poor sleep contributes to 
hormonal changes and leads to insulin resistance, which is a risk factor for type II 
diabetes (Lou et al. ... 2015, 178). Poor sleep is also commonly reported by people 
with cancer. There is a strong connection between cancer-related fatigue, such as loss 
of concentration and poor efficiency and quality of sleep (Roscoe et al. … 2007, 35). 
It has been studied that people with lung diseases are more likely to have poor sleep 
by reason of breathing difficulties during the sleeping (Choudhary & Choudhary 2009, 
118).  
 
Therefore, sleep has a great impact on human’s health and well-being. Poor sleep is a 
significant risk factor for development of non communicable diseases. Moreover, 
sleep problems are prevalent in people with the chronic diseases, which greatly dete-
riorate their life quality and contributes to further progression of the disease (Basnet et 
al. … 2016, 249–254). 	
3.2 Consequences of Insufficient Sleep in Children 
Sleep influences on all the aspects of children’s health, well-being, and daily function-
ing. Therefore, insufficient, interrupted and low-quality sleep is one of the most fre-
quent parents complain to medical care specialists. Statistically, about 25% of all chil-
dren suffer from some type of sleeping issues, including difficulty falling asleep, night 
awakenings and more severe primary sleep disorders such as narcolepsy and apnea. 
More than 33% of primary school children have significant sleep complains (Mindell 
& Owens 2015, 1). 	
 	
Poor sleep in children results in behavioral problems such as impaired social function-
ing, hyperactivity and irritability. According to O’Brien et al. (2011) research, children 
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with inadequate sleep are more likely to have maladaptive behavior at school. Insuffi-
cient sleep also affects the development of children’s brain, which influences on many 
areas of cognitive functioning and can lead to memory deficit, learning problems and 
decrease in executive functions. Learning difficulties may include attention, verbal 
understanding and processing speed (Kopasz et al. ... 2010, 167; Bub, Buckhalt & El-
Sheikh 2011, 1504).  Likewise, insufficient sleep in children is associated with obesity 
and emotional regulation, including signs of anxiety and depression. Moreover, poor 
sleep in children has a major effect on the parents, which leads to disrupted family 
functioning (Volsko & Barnhart 2018, 260). 	
3.3 Definition of Sleep Hygiene  
Sleep hygiene can be defined as various habits and practices that are needed in order 
to have a good quality sleep during the night and full alertness during the day (Website 
of the National Sleep Foundation, 2019). Sleep hygiene education is aimed to provide 
knowledge about lifestyle factors (exercise, diet, substance use) and environmental 
factors (such as noise, light, temperature), that might either disturb or promote sleep. 
Sleep hygiene also comprises general sleep advices, such as maintaining of sleep-
ing schedule, having enough relaxing time before sleep, avoiding of clock watching 
(Kryger, Roth & William 2011, 869). 	
 	
Significant research has been performed in order to develop the guidelines intended to 
promote good sleeping habits. The evidence has proven that sleep hygiene strategies 
can provide long-term solutions for sleep problems. There are many medications in-
tended to treat sleep difficulties such as insomnia. However, sleep medications provide 
mostly short-term effect, and the continues consumption of them may lead to depend-
ence. It is recommended to apply sleep hygiene in order to develop good sleep habits 
and become independent from sleep medication. Nevertheless, individuals using sleep 
medication shall consult with health professionals to find the right solution of their 
sleep problem, which could be the use of sleep hygiene either alone or with other treat-
ments such as medication or cognitive therapy (Website of the Centre for Clinical In-
terventions 2019).  
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3.4 Sleep Hygiene: Basic Guidelines for School Aged Children (6-12 years)  
6-12 years old age children need 10-11 hours of sleep (Mindell & Owens 2015, 22). 
At this age there is a growing demand on their time from school, hobbies, sports and 
social activities. Moreover, they become more interested in computers, Internet and 
social media, TV as well as caffeine products, which contributes to potential sleep 
difficulties (Website of the Sleep for Kids 2019). Table 1 provides the following sleep 
hygiene recommendations for primary school children: 	
 






1 Keep a regular sleep schedule, with the same bedtimes and 
wake times every day including weekends. 
2 Use bed for sleeping and avoid spending non-sleep time in bed, 
thus the brain will associate bed with sleep. 
3 Keep child’s bedroom quiet, cool and comfortable. 
4 Avoid caffeine consumes (coffee, tea, sodas, chocolate) in the 
afternoon and evening. 
5 Avoid high stimulation activities prior to bedtime, such as ex-
ercise, watching TV or playing video games. If possible, TV, 
computer and phone should be excluded from the child’s bed-
room. 
6 Children should go to bed when they are sleepy, but still 
awake. Avoid falling asleep in other places than a bed. 
7 Have a predictable sequence of actions before falling asleep, 
such as teeth brushing and reading. 
8 Use of security object in bed such as a toy is beneficial for 
children to feel safe alone. 
9 Avoid clock watching before falling asleep. If children look at 
the clock, it should be turned away from them. 
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10 If cannot fall asleep for more than 20 minutes, come out of the 
bed and do a low stimulation activity such as reading, then re-
turn to bed. 
11 If the child is not sleepy at the bedtime, temporarily postpone 
the bedtime for 30 minutes until he/she feels drowsy and expe-
riences faster falling asleep. Then gradually adjust the bedtime 
till desired. 
12 Do physical exercise in a daily basis. 
13 Worry time is not a bedtime. Children should have earlier 
“worry time” to discuss their problems with the parents. 
14 If the child experiences poor sleep, keep a sleep diary in order 
to keep track of sleep times, naps and activities and detect the 
target issue. 
	
6-12 years’ age is a crucial time for the development of overall health habits and par-
ticularly sleeping habits. Primary care providers have a good possibility to introduce 
the concept of sleep promotion and sleep disorders prevention for children at this age, 
since they are more susceptible to sleep recommendations compared to other age chil-
dren (Mindell & Owens 2015, 22). 
4 HEALTH PROMOTION  
 
In 1948, the WHO defined health as “a state of complete physical, mental and social 
well-being and not merely the absence of disease or infirmity” (World Health Organ-
ization 1948). Thought, this definition has been criticized (Seedhouse 1986) by the 
reason that it proposes the ideal state of health, which it likely unachievable. Therefore, 
the WHO in the Ottawa Charter for Health Promotion (1986) added to the original 
definition the following concept to make it more realistic and achievable: health is “a 
resource for everyday life, not an object of living; it is a positive concept emphasizing 




   
 
4.1 Ottawa Charter for Health Promotion, WHO  
The WHO’s Ottawa Charter for Health Promotion determines health promotion as the 
process that allows people to increase control over, and to improve, their health. In 
order to achieve a state of physical, social and mental well-being, a person or group 
should be able to identify and to realize aspirations, environmental change and safety 
needs. Therefore, health is considered as a resource for daily life, and not the purpose 
of living. Health is a positive concept that emphasizes physical capacities as well as 
social and personal resources (World Health Organization 1986; World Health Organ-
ization 2009, 1).  
  
As a result of the Ottawa Charter, a health promotion emblem was created. Overall, 
the concept of logo demonstrates that health promotion is a multi-strategy, compre-
hensive approach (Picture 1) (World Health Organization 1986; World Health Organ-
ization 2009, 33-34).  
 
  
Picture 1. WHO Health Promotion Emblem (World Health Organization 2009, 33)  
  
The interior circle of the logo introduces the fundamental background that contributes 
to health promotion. This comprises “enabling” people to reach their complete health 
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potential; “mediating” among different interests in society to achieve health; and “ad-
vocating” health through different means involving economic, political, social, envi-
ronmental, cultural, biological and behavioral factors (World Health Organization 
1986; World Health Organization 2009, 33-34).  
   
The three wings introduce the five main action areas required for health promotion. 
The upper wing introduces actions aimed: to “strengthen community action” through 
the development of society, social support and self-help; and to “develop personal 
skills” through providing the knowledge, health education and improving life skills. 
“Healthy public policy” is required in order to achieve those. The middle and bottom 
wings introduce actions required: to “create supportive environments” for health; and 
to “reorient health services” towards health promotion and prevention of the diseases 
(World Health Organization 1986; World Health Organization 2009, 33-34). Since 
1986, the WHO continuing using the health promotion emblem and its concepts in 
health promotion (World Health Organization 2009, 33-34).  
4.2 The Fogg Behavior Model (FBM) and Tiny Habits in Health Promotion   
Health promotion can be defined as helping people to develop or modify lifestyle hab-
its that maintain long-term optimum health outcomes, which can relate to physical, 
emotional, spiritual or intellectual well-being. This comprises three components: 
providing information and raising awareness (health education); providing supportive 
environments that contribute to positive practices and choices; behavioral change sup-
port (Groghan 2007, 29).  
  
The Fogg Behavior model (FBM) is a theory of behavior change introduced by Stan-
ford Professor B. J. Fogg. It interprets behavior as a function of the constructs of Abil-
ity, Motivation and Triggers as shown in Figure 1.  Fogg model has the following 
formula: “B= MAP (Behavior = Motivation X Ability X Prompts), where motivation 
should be adequate in order to undertake an action; ability demonstrates, whether an 
individual is ready to implement the behavior, or behavior requires extra education 
and learning; prompts are signs and signals that trigger the behavior. According to 
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Fogg’s formula, behavior happens only above the green “action” line, which intro-
duces the activation threshold. Under this line the behavior does not occur, despite the 
prompts exists, since ability and/or motivation is insufficient (Fogg 2009, 1-3).   
 
   
Figure 1. Fogg Behavior Model (Website of the Behavior Model)  
 
The practical utility of the FBM is demonstrated with the concomitant method, named 
“Tiny Habits”, which was developed by Fogg in 2011. The concept of the tiny habits 
is a change in health behavior through developing very small habits. The main aim of 
the tiny habits' method is the achievement of automatism for the practiced behavior. 
When the behavior becomes a habit, it can be enlarged and expanded (Dotzauer 2017, 
78). The tiny habits method has been tested in multiple studies in 2013 and 2016 and 
has proved its effectiveness (Mayer & Jacobs 2013, 11–16; Lieber 2016, 3; Militello, 
Melnyk, Hekler, Small & Jacobson 2016, 2). Nowadays this method is implemented 
in an online program by Fogg. The online intervention includes free five-day session 
intended to build habits, and which has been used by thousands of participants. It can 
be found on TinyHabits.com (Website of the Tiny Habits). 
 
The tiny habits method can be widely applied in the field of health promotion for dif-
ferent individuals, as the behaviors are small and demand very little time, skill or re-
sources. The tiny habits method allows clients with different physical limitations (e.g., 
neurological diseases), skill level (e.g., exercise technique) or number of unhealthy 
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habits (e.g., inactive lifestyle, obese and smoking) to take part in the same intervention. 
However, the progression speed of individuals varies, as more advanced clients (e.g., 
that have a lot of time, resources and healthier habits) very likely can have faster results 
(Dotzauer 2017, 77-85).  
4.3 Health Promoting Schools  
The health promoting school (HPS) is an international approach to consider the health 
of children and teachers in a strategic and comprehensive basis. If health education of 
pupils' emphasis on the individual behavior and health promoting, HPS considers the 
impact of the school itself as a health promoting environment and a part of the larger 
community (Naidoo & Will 2016, 224). The World Health Organization (WHO) de-
termines a health promoting school as ‘one which fosters health and learning, strives 
to provide a healthy environment; implements policies and practices that respect well-
being and dignity’ (Website of the WHO, 2019). The whole-school approach, intro-
duced in the Figure 2, comprises all the components of HPS, that intended to interact, 




   
 
Figure 2. The whole-school approach to health promotion (Naidoo & Will 2016, 
225)  
  
The HPS approach begin as an initiative from the health care sector. However, nowa-
days the initiative is readily taken on and advanced by the educational sector. The 
evidence indicates that healthy pupils learn better and enhancing health education and 
promotion in school improves learning outcomes of the children. Moreover, health 
promoting schools create a good learning climate, which contributes to the achieve-
ment of the school aims (Rowling & Jeffreys 2000, 117-122; Tjomsland, Iversen & 
Wold 2009, 89-102; Samdal, Viig & Wold 2010, 44-45).  
  
The implementation of the HPS is performed through the national and international 
networks. Thus, the Schools of Health in Europe and Australian Health Promoting 
Schools Association (AHPSA) were founded in 1992. The HPS networks in Latin 
America and Western Pacific were established by the WHO in the 1990s. Schools of 
Health in Europe network incorporate 43 countries and has an international coordina-
tor from each nation, nominated by the Ministry of Health and Ministry of Education 




   
 
However, HPS is still a very young field, that does not have the uniform implementa-
tion. The main issue is unclear operationalization of what and how is to be imple-
mented. While the overall guidelines introducing the principles of HPS were provided, 
their comprehension and practical implementation have mainly been let to the schools. 
The deficiency of definite implementation guidelines leads to difficulty for the schools 
to recognize specific actions to fulfill the whole school health promotion approach and 
follows by a broad variety of practices across schools and countries. Therefore, further 
research and guidelines concerning HPS are needed (Samdal & Rowling 2013, 4-10).  
4.4 The Role of Schools in Children’s Sleep Promotion  
  
The main mission of schools is to improve academic achievement and to promote be-
havioral correction of children and teenagers. Many studies have shown that insuffi-
cient sleep such as poor sleep quality, short sleep duration and daytime sleepiness, 
leads to disturbances in emotional control and cognitive functioning of the child, which 
negatively effects on school achievement in both academic and behavioral assessment 
(Dewald, Meijer, Oort, Kerkhof & Bogels 2010, 179–182; Wolfson & Montgomery-
Downs 2013, 292).  
  
In response to mentioned above studies, Wolfson & Montgomery-Downs (2013, 292-
298) provided different actions that school professionals can undertake in order to pre-
vent sleep problems, identify them and promote good sleep in children. For example, 
paying attention to children’s sleepiness may facilitate to recognize the early stages of 
sleep disorders; education about sleep and its effect on health and performance can be 
added to the school curriculum; consulting with the parents about children's sleep and 
good sleep hygiene can be included in the parent-teacher interaction. Moreover, 
Wolfson & Montgomery-Downs are indicating that it is important to consider system-
wide policies that promote sleep health, such as discontinuing very early start time of 
the school and late time sports after school.  
  
Nowadays the public awareness about the importance of sleep, proper sleep hygiene 
and sleep diseases is still insufficient in both adults and children. There is a significant 
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gap between the sleep scientific researches and their practical implementation. For ex-
ample, in the U.K. education system, school professionals are educating children about 
the importance of proper diet and exercise, but promotion sleep health is seen very 
seldom. However, poor sleep habits in childhood may lead to long lasting health prob-
lems (Cappuccio, Miller & Lockley 2018, 7).  
5 THE ROLE OF MOBILE APPLICATIONS IN HEALTH AND 
SLEEP PROMOTION  
 
The development of mobile technologies has a great potential for improving health 
management strategies. The incremental availability and simplicity to apply of mobile 
applications has allowed for substantial growth of applications, utilized for health be-
havior change (McKay, Cheng, Wright, Shill, Stephens & Uccellini 2018, 22). Health 
promotion institutions are progressively embracing smartphone technologies to in-
volve end users in a more interactive approach and to broadly distribute their messages 
with the goal of improving health outcomes (Brusse, Gardner, McAullay & Dowden 
2014).  
5.1 Why Use Mobile Phones for Health Interventions?   
Mobile phones are especially attractive tool for delivering health interactions for the 
following reasons: the worldwide prevalence of technically powerful phones is grow-
ing; people tend to carry mobile phones with them all the time; people are attached to 
their phones; content recognition features can be activated through phone-based per-
sonal information and sensing. Those reasons are briefly described below (Klasnja & 
Pratt 2012, 184).   
  
First, the number of smartphone users is growing every year. According to the data 
from Statista, the expected number of smartphone users will reach 3,8 billion in 2021 
(Figure 3). This indicates not only that the adoption of mobile phones has become 
almost global, but also that the market is changing towards phones with high technical 
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capacities that make phone-based health interventions largely relevant (Klasnja & 
Pratt 2012, 184-185).  
 
 
Figure 3. Number of smartphone users worldwide from 2016 to 2021 (in billions) 
(Website of the Statista 2019) 
  
Second, in contrast to computers and laptops, mobile phones are almost constantly 
together with the person. According to Fogg, people spend more time with the mobile 
phones than with their partners or at work (Fogg 2007, 5–11). Therefore, mobile 
phones can potentially provide care in the clinics, patient homes and at any other place 
and time, when needed. Third, mobile phones contain personal information and are 
highly customized by the notification sounds, call melodies, images, cases and deco-
rations. As a result, the personalized nature of mobile phones can decrease acceptance 
barriers and increase adoption of mobile phone-based health interventions. Finally, 
due to their technical capacities and proximity to the users, smartphones can be aware 
about the current situation of their holders. This information creates the opportunity to 
produce just-in-time interventions to supply users with assistance at times when it is 
the most needed (Klasnja & Pratt 2012, 185).  
5.2 Mobile Application-Based Health Promotion Programs and their Benefits from a 
Customer Perspective    
Progress of mobile technologies led to the development of mobile health (mHealth), 
determined as “medical and public health practice supported by mobile devices, such 
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as mobile phones, personal digital assistants (PDAs), patient monitoring devices, and 
other wireless devices” (World Health Organization 2011, 6). The mobile health field 
is developing rapidly: in 2017, the global app store market included over 318,000 
health applications, almost double the number of applications available in 2015 – with 
more than 200 health apps being added every day (Website of the IQVIA Institute for 
Human Data Science 2017). MHealth has a potential to play a role in the transfor-
mation of the healthcare system and enhance its efficiency and quality (Website of the 
European Commission 2017).   
  
The worldwide utilization of Mobile app-based health promotion programs is growing 
every year. In accordance with the International Telecommunication Union (ITU), in 
2015 the amount of global mobile phone subscriptions was over 7 billion, with more 
than 70% of them coming from low- and middle- income countries. In many of those 
countries, individuals are more likely to have access to a mobile phone than to elec-
tricity, drinkable water or bank account (World Health Organization 2018b, 1-2).  
  
Most of the mobile applications for health promotion concentrate on the monitoring of 
behavior change and health status, as well as providing the health-related information 
and feedback. The behavioral chance may include, for example, physical activity, diet 
and sleep interventions for generally healthy individuals. The use of such applications 
may be more effective, when applied together with social support and when comprises 
entertainment functions and visualization characteristics (Lee, et al. … 2018, 3-11).   
  
Health and lifestyle promoting applications were shown to develop the coverage and 
quality of health care, enhance access to health data, skills and services, as well as to 
promote positive changes in health behaviors in order to prevent the chronic and acute 
diseases (Free, et al. ... 2013, 18-22). The evidence showed that young individuals 
apply technology as a reliable alternative to face-to-face mental health support, which 
increases the significance of developing quality products (Antezana, et al. … 
2018).  Mobile app-based health promotion programs are notably relevant, by virtue 
of their simplicity to use, wide acceptance and broad reach. From the customer per-
spective, the usage of health mobile applications has multiple benefits, as demon-




   
 
Table 2. Health applications benefits from a consumer perspective (Corcoran 2013, 
103-104; Klasnja & Pratt 2012, 184-192)  
 
Customer benefit Description 
Time saving Health mobile applications potentially pro-
pose a time effective solution to health pro-
motion (Corcoran 2013, 103-104). 
Cost effective  Numerous health mobile applications, 
available in iOS and Android store, are pro-
vided free of charge or with a cost of US$ 
0.99. 
Ease to access Due to the increase in the number of mobile 
phone users and related development of the 
health applications market, mobile applica-
tions are highly accessible and fast to down-
load. 
Social support or competition Health applications can provide social sup-
port or competition among users by various 
ways, including promoting family and 
friends support; obtaining support from us-
ers with the same health goal (e.g. peer-to-
peer influence); and engaging users who 
have achieved similar health goal (e.g. peer 
modelling) (Klasnja & Pratt 2012, 184-
191).  
Allows feedback to targeted person 
 
Health applications allow the real-time per-
sonalized feedback by considering both 
user’s health profile and the information 
that the user is tracking as well as other rel-
evant information depending on the appli-
cation. 
Can be user friendly Health application design may include e. g. 




   
 
Can be empowering Health applications offer opportunities to 
create a social network, share experiences 
and provide emotional support (Corcoran 
2013, 103-104). 
Information resource  Sleep applications contain a great amount 
of information: from different meditation 
techniques, sounds and stories for falling 
asleep to sleep trackers and sleep hygiene 
tips. Moreover, applications potentially in-
crease the general people’s engagement in 
health care by enhancing the flow of infor-
mation (Klasnja & Pratt 2012, 192). 
 
Regardless of the increasing amount of mHealth applications, the level of awareness 
and usability of them is still relatively low. However, most people who have used such 
applications have found them useful for improving their lifestyle and health. There-
fore, in order to increase the use of health applications, they should be promoted both 
in the public and to healthcare professionals (Kayyali, Peletidi, Ismail, Hashim, 
Bandeira & Bonnah 2017, 33).  
5.3 Mobile Applications for Healthy Sleep Promotion  
Mobile applications that promote sleep are becoming more and more popular, which 
is demonstrated by the great number of downloads: the 10 most known sleep applica-
tions were downloaded from 1 to 5 million times. Most sleep applications are directed 
at identifying, monitoring, and providing support for sleep issues. Likewise, most of 
the sleep applications contain sleep tips (Lee-Tobin, Ogeil, Savic & Lubman 2017, 
1349–1351).  
  
In a systematic literature review published in 2017, evidence was presented that in 
88% of the cases, sleep applications can attenuate sleep disorders and enhance sleep 
quality. The same research stated that mobile interventions may provide better sleep 
solutions versus other acknowledged treatments such as cognitive-behavioral therapy 
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for insomnia (Shin, Kim & Grigsby-Toussaint 2017, 446-447). Likewise, mobile ap-
plications have a potential to form behavior change related to healthy sleep habits and 
to promote sustainable sleep hygiene practices (Grigsby-Toussaint, Shin, Reeves, 
Beattie, Auguste & Jean-Louisc 2017, 126).  
  
In a randomized controlled trial study published in 2018, the mobile phone sleep-man-
agement system was applied among students in order to improve their sleeping habits. 
The results demonstrated that after two-week intervention, most of the students re-
duced their sleep problems and developed healthier sleeping habits by self-regulation. 
Thus, the intervention helped students to enhance their learning effectiveness (Chu, 
Liu & Kuo 2018).  
6 MOBILE APPLICATION ONNIWAY  
 
The subsequent section provides an overview of the OnniWay application. The idea 
and the main features of the OnniWay are described, as several micro-action categories 
are incorporated into the application. Furthermore, this section shall outline the bene-
fits of utilizing OnniWay form teachers and pupil's perspective, the practical imple-
mentation of the application on the market, and the development plan of the OnniHabit 
company.  
6.1 OnniWay – Overview and Objectives  
Nowadays children and adolescents face several crucial challenges influencing physi-
cal, social and psychological health. Globally, over 80% of children aged 11-17 are 
insufficiently physically active (World Health Organization 2018a, 1). Around 50% of 
children experience bullying (Website of the National Voices for Equality, Education 
and Enlightenment 2019). 10-20% of children and adolescents face mental health dis-
orders (Website of the WHO 2019). The number of obese children and adolescents 
aged 5-19 has increased from 11 million in 1975 to 124 million in 2016 (World Health 
Organization 2017, 1).   
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Early intervention key to addressing these challenges. Based on the evidence, health 
interventions intended to promote holistic well-being of children may have a great 
preventive effect. The main inspiration for the OnniHabit Oy company to develop On-
niWay application has become Healthy Kids of Seinäjoki model, which was developed 
in Finland and has proven success with reducing obesity in children. Healthy Kids of 
Seinäjoki model is based on micro actions leading to behavioral changes (Website of 
the OnniWay 2019).  
  
OnniWay is an easy, efficient and time saving digital tool for teachers, facilitating 
children to establish healthy habits, by performing daily micro-actions. OnniWay pro-
poses high-quality digital interventions for promoting holistic education in the class-
room. OnniWay’s goal is to assist children to create lifelong holistic healthy habits, 
through fulfilment of the daily micro-actions. OnniWay’s objective is to build a tool 
that can be easily integrated into the school day, without the need for extra preparation 
or work. OnniWay believes, that small acts, when multiply, can change the world. 
Creating healthy habits in children and adolescents can lead to positive behavioral 
change, that may have a significant preventative impact on children’s obesity and can 
help to improve the physical condition of the children as well as their mental health 
and social interactions (Mulholland 2019).  
6.2 OnniWay – Micro-Action Categories   
OnniWay differentiate from other digital health solutions available on the market, 
through use of its holistic approach. OnniWay promotes overall well-being by cover-
ing several important areas associated with healthy lifestyle: physical activity, mental 
health, social and relationships, and nutrition, as demonstrated in the Picture 2. Each 




   
 
Picture 2. Micro-Action Categories (Website of the OnniWay 2019)  
  
Physical activity: promoting motion for health and concentration in the classroom. 
Fighting against the obesity epidemic facing children and adolescents today. Physical 
activity in the classroom focuses on improving attention, integrating learning and 
movement and avoiding long static positions.   
  
Mental health: opening the tools within oneself, to reduce mental fatigue, over-stimu-
lation and anxiety, to improve mental health and well-being, promote mindfulness and 
the capability to cope with environmental stress, cognitive loading etc.  
  
Social and relationships: reconnecting with peers to promote feelings of empathy and 
thankfulness, and decrease loneliness, bullying and disconnect. Social and relation-
ships micro-actions focus on developing social awareness and social communication 
skills, promoting a safe environment in the classroom, building community and under-
standing emotions.  
  
Nutrition: raising awareness about what fuels us, to facilitate development of chil-
dren’s bodies and brains. Nutrition in the classroom promotes understanding on the 
role of nutrition on health and development, the importance of fluids and healthy 
snacks (Website of the OnniWay 2019).  
  
Repeatable, simple and easy to perform micro-actions can lead to positive and lasting 
behavioral change. For example, a micro-action aimed to sit less during the class, can 
be to imagine that children are in a sporting event, and must stand up and raise their 
hands every 20 minutes as the teacher raises hands. Another example of a micro-action 
aimed to promote social interaction, may be to say something nice to a peer. Use of 
positive words can lead to positive behaviors and empower children to support each 
other (Ensimmäinen healthy kids-teemasta... 2018).  
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6.3 OnniWay Benefits from Pupils and Teachers Perspective    
The OnniWay mobile application is designed for education professionals, such as 
teachers, kindergarten teachers and tutors around the world (Ensimmäinen healthy 
kids-teemasta... 2018). Table 3 describes the following benefits of OnniWay applica-
tion from both educational specialists and pupil's perspective.   
  
Table 3. OnniWay Benefits from Pupil’s and Educational Professionals Perspective 
(Website of the OnniWay 2019)  
 
OnniWay Benefit Description 
Promoting holistic healthy habits Focusing on key challenges affecting nowa-
days children and adolescents. 
Time efficient The program is created with the understand-
ing that the classroom often has limited time 
and resources. Therefore, simple micro-ac-
tions take only 1-5 minutes to perform.  
Community focused Within the application, teachers can share 
their successes with other professionals 
worldwide. Moreover, they can share their 
own studies or findings, as well as communi-
cate with each other. 
Teaching practical life skills The program focuses on empowering children 
through knowledge combined with practical 
application of knowledge learnt.  
Research based All micro-actions are created by the group of 
healthcare professionals, to guarantee evi-
dence-based strategies.  
 
Besides the advantages mentioned above, OnniWay is easy to use; it can be applied as 
an information source for teachers, as every micro-action comprises theoretical back-
ground; an application allows feedback and support. Thus, OnniWay has numerous 
benefits from both teachers’ and students’ perspectives, and therefore has great poten-
tial for growth and development.   
26 
 
   
 
6.4 OnniWay – Practical Implementation and Achievements   
OnniWay has been developed as a first commercial product of OnniHabit company in 
the collaboration with the healthcare professionals. The OnniHabit company is estab-
lished in Seinäjoki, Finland, with Into Seinäjoki involved as a shareholder in the 
startup phase. In addition to Into Seinäjoki, OnniHabit's partners include entrepreneurs 
Kyle Mulholland, Emmi Kangas and Suvi Talvitie. OnniWay’s initial target market is 
the Nordic and English-speaking countries, due to the language of the application. 
However, the company has already received the first requests from Asia. At the begin-
ning, the application has been tested in schools in Finland (Seinäjoki), Sweden, USA, 
Namibia and Malaysia. The pilot study incorporated 15 teachers and about 250 chil-
dren (Ensimmäinen healthy kids-teemasta... 2018).    
  
Nowadays, OnniWay is in the development stage, based on the feedback received from 
the pilot study. The full version of the product will be launched during the year 2020. 
However, the demo version of OnniWay is already available for download in both 
Google Play and App Store. Picture 3 demonstrates OnniWay in the App Store, which 
is compatible with iPhone, iPad and iPod touch.   
 
  
Picture 3. OnniWay application in App Store (Website of the App Store 2019) 
  
The OnniWay demo version is free of charge. The provider of OnniWay is OnniHabit 
Oy, the size of the application is 70.2 MB, and the category is education. The applica-
tion requires iOS 10.0 or later for Apple and 4.4 or up for Android. OnniWay language 
is English, and the age rating of the users is 4+. The application offers family sharing 
support, which allows to share one application with up to six family members (Website 




   
 
Picture 4 presents the home page of OnniWay, which includes the registration and 
login page, the introduction pack and the action of the day. The introduction package 
comprises six micro-actions, introducing the basic concept of OnniWay, and is avail-
able for all users. In order to access the action of the day, as well as to activate other 
packages, teachers need to enter their assigned School Identification code, which can 




Picture 4. OnniWay Home Page (Website of the Google Play 2019) 
  
Besides the introduction pack, the OnniWay demo version includes the following 
packages: Understanding Emotions, Let’s Get Moving, Introducing Moments of 
Mindfulness, D-Licious and A- welcome Vitamins, Creative and Insightful Thinking. 
Each package contains a short description and the learning outcomes, the focus area 
of the micro-actions, an average time per task as well as a feedback from other teach-
ers, who have already activated the package (Website of the Google Play 2019). 
  
Nowadays OnniHabit Oy is planning to attract investors and future partners, who are 
interested in solving global health issues, facing children and adolescents, and willing 
to invest in a new and scalable digital solution that enhances people’s health and well-
being. Investors will help to expand the digital service to the larger international mar-
ket, in order to sell the product as widely as possible around the world. To achieve this, 
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the product must be translated into the local languages. In the future, the company has 
an ambition to become a leading provider of the digital services for children's well-
being (Helinko 2018). 
7 SLEEP WELL – HEALTH PROMOTION PRODUCT FOR 
ONNIWAY  
 
This section shall outline the process of creating health promotion product, from the 
inspiration and planning to the practical implementation. The development of the prod-
uct was based on the theoretical knowledge, latest evidence and needs of the OnniHabit 
company. The product is called “Sleep Well” and its main intention is to promote sleep 
hygiene in children.  
7.1 Sleep Promotion Product – Inspiration   
Today, more than 33% of primary school children have sleep difficulties. Sleep is cru-
cial to children’s health and well-being, brain functioning, memory, and learning. 
Thus, sleep problems in children are the risk factor for developing future health issues, 
including chronic diseases (Mindell & Owens 2015, 1). Recent studies regarding sleep 
and primary school aged children have found a connection between sleep problems 
and children’s academic performance, as well as proved the positive effects of the 
sleep promotion interventions in children’s health and well-being (Åslund, Arnberg, 
Kanstrup & Lekander 2018, 1937; Stormark, Fosse, Pallesen & Hysing 2019, 1). How-
ever, there is a lack of practical implementation of the sleep interventions in the pri-
mary schools, and public awareness about sleep hygiene is yet insufficient in both 
adults and children (Cappuccio, Miller & Lockley 2018, 7).   
  
Early intervention is crucial to addressing sleep problems and forming lifelong sleep 
hygiene habits. The main inspiration for the author to create Sleep Well Pack has be-
come the OnniWay model, which is based on the micro-actions resulting in behavioral 
change. The pilot version of OnniWay proved positive results in the promoting holistic 
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wellbeing of children. Likewise, the author is interested in the topic of sleep and health 
promotion. The product idea to promote sleep within primary schools was supported 
by the OnniWay, since sleep area was not covered yet by the application and the prod-
uct aimed to develop practical implementation of the children’s sleep promotion.   
7.2 Sleep Promotion Product – Planning  
The planning process of the Sleep Well Pack was based on the product’s aim. The 
practical implementation of the sleep promotion product was to develop a package, 
consisting of the product overview and three short micro-actions. The selection of the 
micro-actions was evidence and experiment based. The steps of the product planning 
process are described below in the Table 4.   
  
Table 4. Product Planning Process   
 
 
The final decision-making concerning the micro-actions were made considering the 
target group of the product: 6-12 years old primary school children. The micro-actions 
Stage of the  
planning process 
Description 
1.  Getting familiar with the existing similar type of products in 
the market.  
2.  Researching latest evidence associated with the sleep promo-
tion activities for the primary school aged children, including 
cognitive and behavioral interventions, peaceful mind exer-
cises and relaxation techniques.  
3.  Selecting three best bedtime routines for the micro-actions, 
based on the founded evidence and preference to utilize dif-
ferent types of interventions for better sleep.  
4.  Testing the selected micro-actions by the author and four 
members of her family, in order to convince that they are sim-
ple to understand; easy to remember; fast to perform; and ef-
ficient in relaxing the mind and body at bedtime.  
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were developed in order to suit the children’s learning skills and performing capacities. 
Likewise, the micro-actions were chosen to easily integrate to the lesson: they are fast 
to perform and do not require an additional preparation or equipment.  
7.3 Sleep Promotion Product – Implementation   
The practical implementation of the health promotion product incorporates an over-
view and main characteristics of the Sleep Well, including illustrations that are aimed 
to demonstrate product design. This section shall also outline the product feedback 
received from the OnniWay, and the process of launching the product into the market. 
7.3.1 Overview and Objectives  
The Sleep Well package provides several exercise techniques to help relax children’s 
bodies and minds at bedtime. The aim of the product is to provide short bedtime rou-
tines, that can promote positive sleeping habits, thus improving sleep efficacy and 
daily functioning of the primary school children. The product includes three micro-
actions, and an average time per task is 1-5 minutes. The learning outcomes of the 
product are to utilize bedtime exercise techniques to release stress and tension and 
calm the mind at bedtime. These exercises can be performed in the classroom and then 
applied by children in bed, to help prepare them for sleep.  The front page of the Sleep 
Well package shall provide the primary features and details of the product, and assist 
teachers make decisions, whether they want to utilize the package in the lessons. When 
the Sleep Well is activated, the three micro-actions shall be seen. The design of the 




   
 
 
Picture 5. Sleep Well Front Page 
7.3.2 Micro-actions 
The three micro-actions of the Sleep Well product can be performed in classroom and 
then applied by children in bed to prepare them for sleep. Every exercise includes a 
simple explanation regarding the effect of the technique on the body and mind, and 
how it can help children to sleep better. Micro-actions also contain short instructions 
on how to perform the exercise. Likewise, they comprise an additional information for 
the teachers concerning the theoretical background behind the micro-action, and the 
references. Micro-actions comprise illustrations, intended to assist the performance of 
the exercise technique.  
 
Micro-action 1: Big Belly Breathing. This exercise helps children learn how to breathe 
fully using belly, or diaphragmatic, breathing. An exercise is performed by placing a 
hand on the belly, breathing calmly in and out and feeling how the belly rises and goes 
down. Belly breathing activates the diaphragm muscle which allows air to flow deep 
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down into the lungs. Deep breathing increases the supply of oxygen to the brain, which 
promotes brain function and relieves stress and anxiety. Slow, deep belly breathing 
can help calm the nervous system, lower heart rate, lower blood pressure, increase 
energy and reduce muscle tension (Jewell 2018, 1-3). Belly breathing before bed can 
help prepare the mind and body for sleep and encouraging relaxation. Picture 6 demon-
strates the first micro-action of the Sleep Well.  
 
Picture 6. Micro-action 1: Big Belly Breathing 
 
Micro-action 2: Child’s pose. Quiet, calm and relaxing activities before bedtime can 
build positive sleep behaviors and improve quality of sleep. Child pose comes from 
yoga, and the performance of exercise begins from sitting in the kneeling position. The 
chest is moving forward as close to the knees as possible, and the arms are extended 
in front. Child’s pose stretches and relaxes neck, shoulders, back and hip muscles. 
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Slow, deep breathing in Child’s pose can help calm mind and body for better sleep. 
Research suggests that practicing relaxing yoga poses at bedtime helps to calm down 
and restore a feeling of peace and safety before sleep (Ashforth 2018, 1-7; Nelson 
2019, 5).  Picture 7 presents the design of the second micro-action in OnniWay. 
 
Picture 7. Micro-action 2: Child’s pose 
   
Micro-action 3: Take 5! “Take 5” means to take a break. This technique helps to attain 
a peaceful mind at bedtime, while also developing cognitive skills of the child. The 
idea of the exercise is to start with the hand in the fist and lift one finger at a time while 
slowly breathing in through the nose and counting from 1 to 5. After a little pause, the 
fingers are put down one after another while slowly breathing out through the nose and 
counting backwards. “Take 5” technique takes attention away from worrying thoughts, 
steadies the breathing and helps to relax the mind. Based on the research, cognitive 
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and behavioral interventions improve sleep in school-age children, particularly regard-
ing sleeplessness in bed (Åslund, Arnberg, Kanstrup & Lekander 2018, 1937; Mat-
thews 2016, 1-5). The third micro-action of the Sleep Well can be found on the Picture 
8. 
  
Picture 8. Micro-action 3: Take 5! 
7.3.3 Realization and Feedback  
Sleep Well package was initially created by the author as a Word document and sent 
to the OnniHabit company for evaluation. Little text adjustments were performed 
based on the feedback received from OnniWay. The choice of illustrations was modi-
fied to meet the criteria to be officially used in the commercial product. When the final 
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version of the product was ready, it was launched into the market as a package inside 
the OnniWay application. At the moment Sleep Well product can be activated by users 
free of charge. OnniWay is planning to enlarge Sleep Well in the future by adding 
more micro-actions in order to keep the users engaged.  
 
The product feedback was provided by Kyle Mulholland on behalf of the OnniHabit 
company through the verbal form. An overall feedback was very positive. It was com-
mented that “the name of the product sounds really good. The three actions look really 
great. The language is good”. It was mentioned that some words might be a little 
difficult for children to understand. The author agreed with this as English is not her 
native language and she does not have enough experience communicating in English 
with the children. The needed wording adjustments were performed to satisfy this 
comment. Likewise, it was noted that “the teacher’s part is really good”.  
8 THESIS PROCESS AND METHODS   
The thesis process of this study has been one year long, starting from the thesis idea 
and ending by the final work presentation. Figure 4 demonstrates the main schedule of 
the process, and the detailed description of each step is presented below.  
 
Figure 4. Thesis process   
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The thesis idea appeared in March 2019, when Kyle Mulholland has presented Onni-
Way at SAMK. The concept of the application attracted the author’s attention, since 
the author is interested to work in the pediatric physiotherapy area, perhaps as a phys-
iotherapist at school. Moreover, healthy lifestyle promotion has always been important 
for the author. The discussion with Kyle Mulholland lead to the first meeting, where 
Kyle Mulholland has introduced more deeply the OnniWay concept, current condition 
and developmental plan.   
 
Thesis idea of promoting sleep was inspired by author’s personal experience of how 
much sleep influences on overall well-being and particularly learning skills and sup-
ported by OnniWay as an important area that has not yet been covered by the applica-
tion. The company and the author of the thesis saw a valuable opportunity for the co-
operation. OnniWay believed physiotherapy student could implement sleep hygiene 
promotion within primary schools by creating a product, and in the middle of April 
2019 thesis topic and the product type were agreed.  
  
During the summer 2019, author familiarized with the topic-related knowledge and 
collecting literature for the theoretical frame of the thesis. From September to Decem-
ber 2019, most of the theoretical section of the thesis was written. Thesis plan was 
made and presented to the mentoring teachers and classmates on the 5th of November 
2019.  Thereupon, from the middle of December 2019 till the middle January 2020, 
the practical section of the thesis was planned and implemented, including the collec-
tion of the data and illustrations for the product and creation of the product design. The 
product was delivered to the company on the 17th of January for evaluation. On the 
21st of February the final version of the product has been released to the market.  
 
This study is considered as a practice-based thesis. This method is applied to the stud-
ies searching new knowledge through practice and its outcomes. Practice-based thesis 
is a recognized methodology in medicine, engineering and design (Skains 2018, 82-
86). A practice-based thesis comprises the definition of the research question or prob-
lem and the selection of the corresponding research methods. The decision-making 
during the thesis process is based on the experimental and development-oriented ap-
proach. A practice-based thesis is created for the needs of the company or workplace, 
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and aims to develop practical activities, such as modernization, improvement of effec-
tiveness, providing the instructions.    
  
A practice-based thesis comprises both theoretical and practical parts. The theoretical 
part emphasis on the theoretical background of the research question or problem, and 
the outcomes of the practical part and their evaluation. The practical part is concen-
trating on the practical implementation of the thesis, which can be e.g. an electronic 
material, a guide, development plan or planning and implementation of the project, 
event, exhibition or specific product (Häme University of Applied Sciences 2018, 7-
9).  
  
Guidelines for the practice-based thesis include instructions concerning the introduc-
tion, the goal and purpose of the thesis, the evidence-based foundation, planning and 
realization of the project, product or an output, conclusion and reflection. The practical 
implementation of the thesis such as a finished project or product is often more im-
portant for the client than the entire thesis. However, the report always includes the 
documentation of the whole thesis process leading to the output, comprising the text 
body of the thesis and the appendices (Website of the Satakunta University of Applied 
Sciences 2019).  
9 DISCUSSION  
The whole process of creating sleep promotion product has been a highly valuable 
learning experience. During this process, the author gained an essential theoretical and 
practical knowledge related to sleep hygiene and relaxation techniques for improving 
children’s sleep. The aim of the thesis to promote sleep health within primary school 
children in the collaboration with the OnniWay has been successfully achieved. The 
author appreciates that the thesis product is already available for the users and ready 
to be tested. The fact that the OnniWay is planning to continue developing Sleep Well 




   
 
The timeline of the thesis was successfully completed, as there were no significant 
deviations in the working process. The interaction between the author and the Onni-
Habit company was smooth and respectful. The OnniHabit company provided all the 
needed information for the thesis author. The author has created the thesis product in 
the agreed time, and the company has managed to release it in the application before 
the thesis was completed. 
 
The product of the thesis comprises three different bedtime routines to improve sleep 
by establishing long-lasting healthy sleep habits, and is implemented as a package 
within the OnniWay application. However, the topic of sleep hygiene is broader and 
contains other sleep recommendations, which cannot be included into three 1-5 
minutes long micro-actions. Those guidelines were incorporated into the product in 
the teacher’s additional information section. The author believes that teachers could 
educate children about other aspects of sleep hygiene, if there is a demand and enough 
human and time resources.  Moreover, as it was mentioned above, OnniWay is plan-
ning to expand Sleep Well product by supplementing new micro-actions, that will dis-
close the promotion of other features of sleep hygiene. 
 
Another limitation of the thesis is related to the product testing. As it was mentioned 
above, nowadays the application is in the development stage. The demo version of the 
OnniWay is accessible on the market, however, the application is not widely applied 
in schools until the full version is released. Therefore, it was not possible to evaluate 
the effects of the interventions on children’s sleep and assess, whether children devel-
oped the long-lasting healthy sleep habits. This research could be a development idea 
for the further bachelor's thesis topic. 
  
Moreover, the author would recommend next students to continue implementing a 
practice-based research in the area of sleep promotion within children, in order to ap-
ply existing theoretical knowledge concerning sleep into practice, as today there is a 
substantial gap between scientific studies in this field and their practical fulfillment. 
As an idea for the practical implementation of the future study or bachelor's thesis, the 
lesson material about different aspects of sleep hygiene could be created for the teach-
ers. Alternatively, next writer could emphasize the thesis on educating parents about 
the importance of proper sleep of their child. As a practical part, educational workshop 
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or information brochure could be created, since todays awareness about this topic is 
still insufficient in adults, which has a great influence on children.   
 
Overall, author believes that the whole thesis process gave her a beneficial foundation 
for further professional development, as she is planning to work in the pediatric field 
of physiotherapy, and sleep has a great impact on the health and well-being of the 
children. Thus, the author believes to continue implementing the promotion of sleep 
hygiene in her future career by utilizing the gained knowledge and skills into prac-
tice.    
    
 
REFERENCES 
Allen, S. L., Howlett, M. D., Coulombe, J. A. & Corkum, P. V. 2016. ABCs of 
SLEEPING: A review of the evidence behind pediatric sleep practice recommenda-
tions. Sleep Med Rev 1, 1-14. Referred 19.02.2020. 
https://doi.org/10.1016/j.smrv.2015.08.006  
Antezana, G., Venning, A., Blake, V., Smith, D., Winsall, M., Orlowski, S. & Bidar-
gaddi, N. 2018. An evaluation of behavior change techniques in health and lifestyle 
mobile applications. Health Informatics Journal. Referred 26.11.2019. 
https://doi.org/10.1177/1460458218813726    
Ashforth, J. 2018. 6 Yoga Poses Kids Can Do for Better Sleep. Discover Brilla, 1-16. 
Referred 16.02.2020. https://discoverbrillia.com/blogs/articles/   
Åslund, L., Arnberg, F., Kanstrup, M. & Lekander, M. 2018. Cognitive and Behav-
ioral Interventions to Improve Sleep in School-Age Children and Adolescents: A 
Systematic Review and Meta-Analysis. Journal of clinical sleep medicine 11, 1937–
1947. Referred 05.01.2020. https://doi.org/10.5664/jcsm.7498   
Basnet, S., Merikanto, I., Lahti, T., Männistö, S., Laatikainen, T., Vartiainen, E. & 
Partonen, T. 2016. Associations of common chronic non-communicable diseases and 
medical conditions with sleep-related problems in a population-based health exami-
nation study. Sleep science 9(3), 249–254. Referred 22.11.2019. 
https://doi.org/10.1016/j.slsci.2016.11.003   
Bixler, E. 2009. Sleep and society: An epidemiological perspective.    
Brambilla, P., Giussani, M., Pasinato, A., Venturelli, L., Privitera, F., Miraglia, D. 
G., Giudice, E., Sollai, S., Picca, M., Di Mauro, G., Bruni, O. & Chiappini, E. 2017. 
Sleep habits and pattern in 1-14 years old children and relationship with video de-
vices use and evening and night child activities. Italian Journal of Pediatrics 1, 1-7. 
Referred 19.02.2020. https://doi.org/10.1186/s13052-016-0324-x  
Brusse, C., Gardner, K., McAullay, D., & Dowden, M. 2014. Social Media and Mo-
bile Apps for Health Promotion in Australian Indigenous Populations: Scoping Re-
view. Journal of medical Internet research 12. Referred 19.11.2019. 
http://dx.doi.org/10.2196/jmir.3614 
Bub, K. L., Buckhalt, J. A. & El-Sheikh, M. 2011. Children’s sleep and cognitive 
performance: A cross-domain analysis of change over time. Developmental Psychol-
ogy 47(6), 1504–1514. Referred 26.10.2019. https://doi.org/10.1037/a0025535   
Buysse, D. J. 2014. Sleep health: can we define it? Does it matter? Sleep 1, 9-17. Re-
ferred 18.02.2020. https://doi.org/10.5665/sleep.3298   
Cappuccio, F. P., Miller, M. A. & Lockley, S. W. 2018. Sleep, Health, and Society: 
From Aetiology to Public Health. 2nd ed. Oxford: Oxford University Press.    
    
 
Choudhary, S. S. & Choudhary, S. R. 2009. Sleep effects on breathing and respira-
tory diseases. Lung India Journal 4, 117-122. Referred 04.11.2019. 
https://doi.org/10.4103/0970-2113.56345   
Chu, H. C., Liu, Y. M. & Kuo, F. R. 2018. A Mobile Sleep-Management Learning 
System for Improving Students' Sleeping Habits by Integrating a Self-Regulated 
Learning Strategy: Randomized Controlled Trial. JMIR Mhealth Uhealth 10. Re-
ferred 05.12.2019. https://doi.org/10.2196/11557   
Corcoran, N. 2013. Communicating health strategies for health promotion. 2nd ed. 
London: SAGE Publications Ltd.   
Dewald, J. F., Meijer, A. M., Oort, F. J., Kerkhof, G. A. & Bogels, S. M. 2010. influ-
ence of sleep quality, sleep duration, and sleepiness on school performance in chil-
dren and adolescents: A meta-analytic review. Sleep Medicine Reviews 3, 179-189. 
Referred 03.12.2019. http://dx.doi.org/10.1016/j.smrv.2009.10.004    
Dotzauer, D. 2017. Health Behaviour Change – Theories and Models. Current appli-
cation and future directions for reliable health behavior change. Dissertation. Ham-
burg: Universitätsklinikum Hamburg-Eppendorf (UKE).   
Ensimmäinen healthy kids -teemasta innoituksensa saanut yritys Seinäjoelle [The 
first company inspired by Healthy Kids in Seinäjoki]. 2018. Ilkka e-mediat. Referred 
18.12.2019. https://www.ilkka.fi   
Ferrie, J. E., Shipley, M. J., Cappuccio, F. P., Brunner, E., Miller, M. A., Kumari, M. 
& Marmot, M. G. 2007. A prospective study of change in sleep duration: associa-
tions with mortality in the Whitehall II cohort. Sleep 12, 1659–1666. Referred 
15.12.2019. https://doi.org/10.1093/sleep/30.12.1659   
Fogg, B. J. 2007. The future of persuasion is mobile. Mobile persuasion: 20 perspec-
tives on the future of behavior change. Stanford: Stanford Captology Media.   
Fogg, B. J. 2009. A behavior model for persuasive design. In Proceedings of the 4th 
International Conference on Persuasive Technology, Art. No. 40. New York: ACM 
Press.    
Free, C., Phillips, G., Galli, L., Watson, L., Felix, L., Edwards, P., Patel, V. & 
Haines, A. 2013. The effectiveness of mobile-health technology-based health behav-
ior change or disease management interventions for health care consumers: A sys-
tematic review. PLoS Med 1, 1-45. Referred 10.12.2019. 
http://dx.doi.org/10.1371/journal.pmed.1001362   
Grandner, M. A., Patel, N. P., Perlis, M. L., Gehrman, P. R., Xie, D., Sha, D., Pi-
geon, W. R., Teff, K., Weaver, T. & Gooneratne, N. S. 2011. Obesity, diabetes, and 
exercise associated with sleep-related complaints in the American population. Jour-
nal of Public Health 19, 463–474. Referred 11.10.2019. 
https://doi.org/10.1007/s10389-011-0398-2   
    
 
Grigsby-Toussaint, D. S., Shin, J. C., Reeves, D. M., Beattie, A., Auguste, E. & Jean-
Louisc, G. 2017. Sleep apps and behavioral constructs: A content analysis. Preven-
tive Medicine Reports 6, 126-129. Referred 01.12.2019. 
https://doi.org/10.1016/j.pmedr.2017.02.018   
Groghan, E. 2007. Promoting health in schools. London: Paul Chapman Publishing.    
Gruber, R., Anders, T. F., Beebe, D., Bruni, O., Buckhalt, J. A., Carskadon, M. A., 
Cote, K., McLaughlin, V. C., El-Sheikh, M., Gozal, D., Ivanenko, A., Mindell, J. A., 
Owens, J., Redline, S., Shatkin, J. P., Weiss, S. & Wise, M. S. 2016. A call for action 
regarding translational research in pediatric sleep. Sleep Health 2, 88–89. Referred 
18.02.2020. https://doi.org/10.1016/j.sleh.2016.03.003  
Häme University of Applied Sciences. 2018. Thesis guide – Bachelor's thesis and 
Master's thesis: Guideline for the thesis processes. Referred 04.01.2020. 
https://www.hamk.fi/   
Helinko, M. 2018. Seinäjoella kehitetty terveyden edistämisen OnniWay-mobiili-
sovellus tähyää kansainvälisille markkinoille [The OnniWay mobile health promo-
tion application developed in Seinäjoki is targeting the international market]. 
Seinäjoen Sanomat. Referred 18.12.2019. https://www.seinajoensanomat.fi/   
Irish, L. A., Kline, C. E., Gunn, H. E., Buysse, D. J. & Hall, M. H. 2015. The role of 
sleep hygiene in promoting public health: A review of empirical evidence. Sleep 
Medical Reviews 1, 23-36. Referred 19.02.2020. 
https://doi.org/10.1016/j.smrv.2014.10.001  
Jewell, T. 2018. Diaphragmatic Breathing and Its Benefits. Medically reviewed by 
Wilson, D. R. Healthline Media, 1-10. Referred 04.01.2020. https://www.health-
line.com/   
Kayyali, R., Peletidi, A., Ismail, M., Hashim, Z., Bandeira, P. & Bonnah, J. 2017. 
Awareness and Use of mHealth Apps: A Study from England. Pharmacy (Basel) 
5(2), 33. Referred 12.11.2019. https://doi.org/10.3390/pharmacy5020033   
Klasnja, P. & Pratt, W. 2012. Healthcare in the pocket: mapping the space of mobile-
phone health interventions. Journal of biomedical informatics 1, 184-198. Referred 
12.12.2019. https://doi.org/10.1016/j.jbi.2011.08.017   
Kopasz, M., Loessl, B., Hornyak, M., Riemann, D., Nissen, C., Pioczyk, H. & 
Voderholzer, U. 2010. Sleep and memory in healthy children and adolescents – A 
critical review. Sleep Medicine Reviews 14 (3), 167-177.   
Kryger, M. H., Roth, T. & William, C. 2011. Principles and Practice of Sleep Medi-
cine. 5th ed. Maryland Heights: Elsevier Inc.    
Lee-Tobin, P. A., Ogeil, R. P., Savic, M. & Lubman, D. I. 2017. Rate My Sleep: Ex-
amining the Information, Function, and Basis in Empirical Evidence Within Sleep 
Applications for Mobile Devices. Journal of clinical sleep medicine 13(11), 1349–
1354. Referred 12.11.2019. https://doi.org/10.5664/jcsm.6814   
    
 
Lee, M., Lee, H., Kim, Y., Kim, J., Cho, M., Jang, J. & Jang, H. 2018. Mobile App-
Based Health Promotion Programs: A Systematic Review of the Literature. Interna-
tional journal of environmental research and public health 12, 1-13. Referred 
13.11.2019. https://doi.org/10.3390/ijerph15122838   
Lieber, M. 2016. Implementing tiny goals after current habits to create consistent 
healthy lifestyle routine. Honors Research Projects. Akron: The University of Ak-
ron.   
Liu, Y., Croft, J. B., Wheaton, A. G., Perry, G. S., Chapman, D. P., Strine, T. W., 
McKnight-Eily, L. R. & Presley, L. 2013. Association between perceived insufficient 
sleep, frequent mental distress, obesity and chronic diseases among US adults, 2009 
behavioral risk factor surveillance system. BMC Public Health 13, 1-8. Referred 
12.11.2019. https://doi.org/10.1186/1471-2458-13-84   
Lou, P., Zhang, P., Zhang, L., Chen, P., Chang, G., Zhang, N., Li, T. & Qiao, C. 
2015. Effects of sleep duration and sleep quality on prevalence of type 2 diabetes 
mellitus: a 5-year follow-up study in China. Diabetes Res Clin Pract. 1, 178–184. Re-
ferred 13.11.2019. https://doi.org/10.1016/j.diabres.2015.04.012   
Matthews, D. 2016. Bedtime Checklist for Creative, Curious, Imaginative Kids. 
Mindfulness practices to use when the world is too interesting, or too scary. Psychol-
ogy today, 1-5. Referred 20.02.2020. https://www.psychologytoday.com/  
Mayer, C. D. & Jacobs, A. 2013. Shikakeology: Designing Triggers for Behavior 
Change. From the 2013 AAAI Spring Symposium. Stanford: AAAI Press.   
McKay, F. H., Cheng, C., Wright, A., Shill, J., Stephens, H. & Uccellini, M. 2018. 
Evaluating mobile phone applications for health behavior change: A systematic re-
view. Journal of Telemedicine and Telecare 1, 22-30. Referred 14.11.2019. 
https://doi.org/10.1177/1357633X16673538   
Militello, L., Melnyk, B. M., Hekler, E. B., Small, L. & Jacobson, D. 2016. Auto-
mated Behavioral Text Messaging and Face-to-Face Intervention for Parents of 
Overweight or Obese Preschool Children: Results from a Pilot Study. JMIR mHealth 
and uHealth 1, 1-35. Referred 14.11.2019. https://doi.org/10.2196/mhealth.4398    
Mindell, J. A. & Owens, J. A. 2015. A Clinical Guide to Pediatric Sleep: Diagnosis 
and Management of Sleep Problems. 3rd ed. Philadelphia: Lippincott Williams & 
Wilkins.    
Mindell, J. A., Li, A. M., Sadeh, A., Kwon, R. & Goh, D. Y. 2015. Bedtime routines 
for young children: a dose-dependent association with sleep outcomes. Sleep 5, 717-
722. Referred 18.02.2020. https://doi.org/10.5665/sleep.4662  
Mulholland, K. 2019. OnniWay: Promoting holistic health in the classroom. Referred 
18.12.2019. https://www.youtube.com/watch?v=3SRCHBxuCDs   
Naidoo, J. & Wills, J. 2016. Foundations for Health Promotion. 4th ed. Beijing: Else-
vier Beijing Ltd.    
    
 
Nelson, J. 2019. Child's Pose. Yoga Journal, 1-6. Referred 16.02.2020. 
https://www.yogajournal.com/   
O’Brien, L. M., Lucas, N. H., Felt, B. T., Hoban, T. F., Ruzicka, D. L., Jordan, R., 
Guire, K. & Chervin, R. D. 2011. Aggressive behavior, bullying, snoring, and sleepi-
ness in school children. Sleep Medicine 7, 652–658. Referred 
15.10.2019.  https://doi.org/10.1016/j.sleep.2010.11.012   
Roscoe, J. A., Kaufman, M. E., Matteson-Rusby, S. E., Palesh, O. G., Ryan, J. L., 
Kohli, S., Perlis, M. L. & Morrow, G. R. 2007. Cancer-related fatigue and sleep dis-
orders. The Oncologist 1, 35-42. Referred 16.10.2019. https://doi.org/10.1634/theon-
cologist.12-S1-35   
Rowling, L. & Jeffreys, V. 2000. Challenges in the development and monitoring of 
Health Promoting Schools. Health Education 3, 117-123. Referred 10.10.2019. 
https://doi.org/10.1108/09654280010320929   
Samdal, O. & Rowling, L. 2013. The Implementation of Health Promoting Schools: 
Exploring the Theories of What, Why and How. Oxon: Routledge.    
Samdal, O., Viig, N. G. & Wold, B.  2010. Health promotion integrated into school 
policy and practice: experiences of implementation in the Norwegian network of 
health promoting schools. Journal of Child and Adolescent Psychology 2, 43-72. Re-
ferred 10.10.2019. http://hdl.handle.net/11067/96   
Seedhouse, D. 1986. Health: The Foundations for Achievement. Chichester: John 
Wiley & Sons Ltd.   
Shin, C. J., Kim, J. & Grigsby-Toussaint, D. 2017. Mobile phone interventions for 
sleep disorders and sleep quality: systematic review. JMIR Mhealth Uhealth 9, 446-
447. Referred 22.11.2019. http://dx.doi.org/10.2196/mhealth.7244   
Skains, L. 2018. Creative Practice as Research: Discourse on Methodology. Journal 
of Media Practice and Education 1, 82-97. Referred 4.02.2020. 
https://doi.org/10.1080/14682753.2017.1362175   
Sleep Medicine. Supplement 1, 3-6. Referred 23.10.2019. 
https://doi.org/10.1016/j.sleep.2009.07.005   
Stormark, K. M., Fosse, H. E., Pallesen, S. & Hysing, M. 2019. The association be-
tween sleep problems and academic performance in primary school-aged children: 
Findings from a Norwegian longitudinal population-based study. PLOS One Journal 
11, 1-14. Referred 04.01.2020. https://doi.org/10.1371/journal.pone.0224139   
Tjomsland, H. E., Iversen, A. C. & Wold, B. 2009. The Norwegian Network of 
Health Promoting Schools: A three-year follow-up study of teacher motivation, par-
ticipation and perceived outcomes. Scandinavian Journal of Educational Research 1, 
89-102. Referred 11.10.2019. https://doi.org/10.1080/00313830802628364   
    
 
Vishnu, A., Shankar, A. & Kalidindi, S. 2011. Examination of the association be-
tween insufficient sleep and cardiovascular disease and diabetes by race/ethnicity. In-
ternational Journal of Endocrinology, 1–8. Referred 11.11.2019. 
http://dx.doi.org/10.1155/2011/789358   
Volsko, T. A. & Barnhart, S. 2018. Foundations in Neonatal and Pediatric Respira-
tory Care. Burlington: Jones & Bartlett Learning.    
Wallace, M. L., Stone, K., Smagula, S. F., Hall, M. H., Simsek, B., Kado, D. M., 
Redline, S., Vo, T. N. & Buysse, D. J. 2018. Which Sleep Health Characteristics Pre-
dict All-Cause Mortality in Older Men? An Application of Flexible Multivariable 
Approaches. Sleep 1, 1-19. Referred 18.02.2020. 
https://doi.org/10.1093/sleep/zsx189  
Website of the App Store. OnniWay. Referred 10.01.2020. https://apps.apple.com/   
Website of the Behavior Model. Referred 13.11.2019. https://www.behavior-
model.org    
Website of the Centre for Clinical Interventions. Department of Health, Western 
Australia. Sleep Information Sheet - Sleep Hygiene. Referred 28.10.2019. 
https://www.cci.health.wa.gov.au   
Website of the European Commission. Digital Single Market. MHealth. Referred 
25.11.2019. https://ec.europa.eu/   
Website of the Google Play. OnniWay. Referred 10.01.2020. 
https://play.google.com/   
Website of the IQVIA Institute for Human Data Science. 2017. The Growing Value 
of Digital Health. Evidence and Impact on Human Health and the Healthcare System 
Institute Report. Referred 12.12.2019. https://www.iqvia.com/   
Website of the National Sleep Foundation. Sleep Hygiene. Referred 18.10.2019. 
https://www.sleepfoundation.org/   
Website of the National Voices for Equality, Education and Enlightenment. Bullying 
statistics. Referred 18.12.2019. https://www.nveee.org/statistics/    
Website of the OnniWay. Referred 18.12.2019. https://www.onniway.com/   
Website of the Satakunta University of Applied Sciences 2019. Thesis instructions. 
This is how you do your thesis. Referred 04.01.2020. https://www.samk.fi/en/   
Website of the Sleep for Kids. Information About Children's Sleep for Parents and 
Teachers. Referred 28.10.2019. http://sleepforkids.org   
Website of the Statista. 2019. Number of smartphone users worldwide from 2016 to 
2021 (in billions). Referred 12.12.2019. https://www.statista.com   
Website of the Tiny Habits. Referred 17.10.2019. https://www.tinyhabits.com/  
    
 
Website of the WHO. Child and adolescent mental health.  Referred 18.12.2019. 
https://www.who.int/   
Website of the WHO. Non communicable diseases. Referred 
17.10.2019.  https://www.who.int/   
Website of the WHO. School and youth health. What is a health promoting 
school?  Referred 18.11.2019. https://www.who.int/   
Westcombe, A. & Green, A. 2012. Sleep: Multi-Professional Perspectives. Philadel-
phia: Jessica Kingsley publishers.    
Wilson, S. & Nutt, D. 2013. Sleep Disorders. 2nd ed. Oxford: Oxford University 
Press.   
Wolfson, A. R. & Montgomery-Downs, H. E. 2013. Oxford Handbook of Infant, 
Child, and Adolescent Sleep and Behavior. Oxford: Oxford University Press.    
World Health Organization. 1948. Constitution of the World Health Organization, 
adopted by the International Health Conference, New York, 19–22 June 1946; signed 
on 22 July 1946 by the representatives of 61 States and entered into force on 7 April 
1948. New York: World Health Organization.   
World Health Organization. 1986. Ottawa charter for Health Promotion. Health Pro-
motion International 4, 1- 405.    
World Health Organization. 2009.  Milestones in health promotion. Statements from 
global conferences. Geneva: WHO Press.   
World Health Organization. 2011. MHealth New horizons for health through mobile 
technologies. Based on the findings of the second global survey on eHealth. Global 
Observatory for eHealth series - Volume 3. Geneva: WHO Press.   
World Health Organization. 2011. MHealth: new horizons for health through mobile 
technologies: second global survey on eHealth. WHO Global Observatory for 
eHealth. Geneva: World Health Organization.   
World Health Organization. 2017. Commission on Ending Childhood Obesity. New 
global estimates of child and adolescent obesity released on World Obesity Day. Ge-
neva: World Health Organization.    
World Health Organization. 2018a. Physical activity. Geneva: World Health Organi-
zation.    
World Health Organization. 2018b. Seventy-first World Health Assembly. MHealth. 
Use of appropriate digital technologies for public health. Geneva: World Health Or-
ganization. 
